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(54) METHOD OF MANUFACTURING SILICON WAFER 



(Abstract] 

The present invention relates to a method for processing a silicon wafer. 

The present invention provides a way to manufacture silicon wafers of a high purity 
by enabling desirable gettering effect only with short heat-treatment at a low temperature, 
using an extrinsic gettering including an ion-injection and a heat-treatment. 

Therefore, the present invention produces a high purity silicon wafer, which is not 
easily obtainable from the intrinsic gettering method, with the extrinsic gettering method, and 
prevent the danger lying in the conventional gettering method using a heat-treatment in a 
hydrogen atmosphere, thereby improving the stability and productivity, and particularly, the 
present invention enables device manufacturing with a high purity silicon wafer, thereby 
improving the characteristics of junction leakage current and the quality of a gate oxide layer, 
which results in high integration of the devices. 
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Fig. 1C 
[Specification] 

[Title of the Invention] 

Method for Processing a Silicon Wafer 

[Brief Description of the Drawings] 

Fig. 1C shows a cross-sectional view of a silicon wafer for the explanation on the 
method for processing a silicon wafer according to the present invention. 

Since this is a publication in part, it does not include all the contents. 

[CLAIMS] 

1 . A method for processing a silicon wafer, the method being characterized in 
comprising the steps of: 

forming a crystal defect layer in a surface layer of the silicon wafer by an impurity ion 
injection process; 

heating the silicon wafer, wherein the crystal defect layer is formed, to turn the crystal 
defect layer into a gettering layer and to form a defect-free layer below the gettering layer; 
and 

performing a polishing process to completely remove the gettering layer and 
performing a cleaning process to remove slurry and impurity particles generated during the 
polishing process. 

2. The method of Claim I , wherein the impurity ion injection process is performed in 

an energy range of 10 to 1 80keV, using at least one of silicon (Si*), argon (Ar + ), arsenic (As 4 ), 
fluorine (F + ), helium (He f ), boron (B + ), phosphorus (P 4 ), germanium (Ge"), antimony (Sb 4 ), 
indium (V) and nitrogen (N 2 *) ions, with the injection amount of 5.0 X 10 M to 1.0 X 10 ! 
ions/cm . 

3. The method of Claim I, wherein the heat-treating is performed in an atmospheric 
furnace in an atmosphere of 0 2 , N 2 + 0 2 , Ar, etc., in a temperature range of 900 to 1 100°C for 
about 1 to 3 hours. 

4. The method of Claim 1, wherein the heat-treating is performed in a vacuum furnace 
in an atmosphere of 0 2 , N 2 + 0 2 , Ar, etc., in a temperature range of 900 to 1 1 00°C for about 1 
to 3 hours. 

5. The method of Claim I, wherein the heat-treating is performed in a rapid heating 
furnace, in atmosphere of 0 2 , N 2 + 0 2 , Ar, etc., in a temperature range of 1050 to 1200°C and 
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for about 10 to 30 minutes. 

6. The method of Claim 1 , wherein the defect-free layer has an oxygen concentration of 
7 to lOppm. 

7. The method of Claim 1, wherein the initial thickness of the defect-free layer formed 
by the heat-treatment step is 10 to 30nm. 

8. The method of Claim 1, wherein the polishing process is performed to leave the 
defect-free layer to be more than 10 fim thickness. 



* Note: This is published according to the original application. 

| Figures] 

Fig. 1C 
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